Phosphonoacetic acid (PAA) effectively inhibited herpesvirus saimiri (HVS) replication and the onset of virus DNA synthesis. A PAA-resistant (pr) mutant of HVS was isolated which plaqued efficiently in the presence of concentrations of PAA sufficient to reduce the growth of wild-type virus to < 0-02~ of control values. In contrast, virus growth and DNA synthesis in cells infected with unselected strains of herpesvirus saimiri was highly resistant to concentrations of aphidicolin, an inhibitor of a-type polymerases, which completely inhibited the growth and DNA replication of uninfected cells. An increased level of DNA polymerase activity was induced in cells infected with herpesvirus saimiri. This HVS-induced DNA polymerase was more sensitive to PAA but more resistant to aphidicolin in vitro than the uninfected cell activity and could also be distinguished on the basis of its response to ionic strength (40 to 50 raM-ammonium sulphate for optimal activity versus 20 mM for the uninfected cell activity). Under suitable in vitro assay conditions, an increase in the PAA-resistance of the DNA polymerase induced by the HVS(P0 mutant was demonstrated. Comparison of the effects of aphidicolin and PAA demonstrated that the former was a much more effective and rapid inhibitor of susceptible cell DNA synthesis in vivo. Taken together, these results demonstrate novel properties of a DNA polymerase activity in cells infected with herpesvirus saimiri and suggest that aphidicolin should provide a useful reagent to analyse the functions of this enzyme in productive and non-productive infections with the virus.
INTRODUCTION
As part of our analyses of the molecular biology of herpesvirus saimiri, a simian oncogenic herpesvirus (for review, see Fleckenstein, 1979) , we are interested in the control of virus DNA synthesis in cells during productive and non-productive infections. Virus DNA synthesis in cells permissively infected with herpesviruses characteristically requires the activity of a virus-coded DNA polymerase. The herpes simplex virus (HSV) DNA polymerase has been studied extensively by biochemical and genetic analyses and has been shown to possess several properties which distinguish it from the cellular polymerases (Weissbach et al., 1973 ; . One such property, common to a number of herpesviruses, is the sensitivity of their DNA polymerase activities to phosphonoacetic acid (PAA), a compound which appears to inhibit by interacting with the enzymes at the pyrophosphate-binding site (Mao & Robishaw, 1975; Leinbach et al., 1976) . This drug has been shown to restrict the replication of HSV-! via the inhibition of virus DNA synthesis and abundant evidence has been provided that the polymerase represents the site of action of PAA in vivo Honess & Watson, 1977b; Chartrand et al., 1980) . The DNA polymerases of several other herpesviruses e.g. Epstein-Barr virus, herpesvirus of turkeys and human cytomegalovirus have also been shown to be effectively inhibited by PAA (Ooka et al., 1979; Leinbach et al., 1976; Huang, 1975) , as has the replication of herpesvirus saimiri (Barahona et al., 1977) .
Virus and cellular DNA polymerases have also been differentiated on the basis of their
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response to the tetracyclic diterpenoid, aphidicolin. Thus, cellular ~-polymerase and the HSV-1 (strain KOS)-specified DNA polymerase were relatively aphidicolin-sensitive, whereas the cellular fl-and y-polymerase activities were relatively resistant to the drug (Pedraii-Noy & Spadari, 1979 Spadari, , 1980 at a multiplicity of infection (m.o.i.) of 0-1 and incubated for 16 days in the presence of 25 ~tg PAA/ml. The progeny virus from this passage was used as the inoculum for a further passage under identical conditions. This process was repeated once in the presence of 50 ~tg of PAA/ml and a further three passages were performed in the presence of 100 ~tg/ml. Virus from the last passage in the presence of 100 ~tg of PAA/ml was cloned in the absence of the drug. This virus stock, HVS [SMB1] pr clone 1, was assayed by plaque titration, in parallel with its sensitive parent virus, in the presence of concentrations of PAA ranging from 0 to 125 Ixg/ml (Table 1) . In comparative experiments the herpes simplex virus strains used were HSV-1 [HFEM] P 18 cl [PAA-resistant, HSV-I (pr)] and HSV-I [HFEM/STH2] [PAA-sensitive, HSV-1 (ps)] (Honess & Watson, 1977b) ; the other HVS strains, HVS [HOT] and HVS [11Att] ts 98B r, have been described previously (Honess et al., 1982) .
Infectivity assays. Virus was assayed by plaque titration. Monolayers of Vero or OMK cells in 25 cm 2 flasks were infected with 1 ml of serial tenfold virus dilutions. After a 2 h adsorption period, inocula were decanted and cultures overlaid with H21 medium containing 2~ calf serum with or without 0.5 to 1 "0H carboxymethylcellulose, and incubated at 37 °C. After 2 to 3 days incubation for HSV strains, or 8 to 10 days for HVS strains, monolayers were fixed in 10 % formol saline, stained with 0.1 ~ w/v crystal violet and plaques were counted with the aid of a dissecting microscope.
Conditions for radiolabelling and measurement of uptake and incorporation of exogenously supplied thymidine. Cultures of infected and mock-infected cells under the appropriate experimental conditions were radiolabelled with [Me-3H]thymidine (48 Ci/mol, Amersham International) in culture medium containing 2~ v/v calf serum. After the required labelling period, cultures were washed with ice-cold phosphate-buffered saline (three 2 min washes), drained and processed for the estimation of radioactivity in total, soluble and insoluble material in one of two ways. Either (i) labelled cultures were lysed in 1 ~ SDS, sonicated and aliquots (105 cells) air-dried onto glass fibre discs (Whatman GF/C, 2.5 cm) for the estimation of total radioactivity, or subsequently washed sequentially with 10~ w/v trichloroacetic acid (TCA), 5 % w/v TCA and 100% ethanol and dried for the estimation of TCAprecipitable radioactivity, or (ii) for the preparation of methanol-soluble and methanol-insoluble fractions, cells were sonicated in distilled water, made up to 66~ v/v methanol and incubated at -20 °C overnight; soluble and insoluble fractions were then separated by centrifugation (10000 rev/min for 5 min) and methanol-soluble fractions dried onto glass fibre discs. Methanol-insoluble precipitates were resuspended in water by sonication and aliquots dried onto glass fibre discs. Discs were placed in a toluene-based scintillation fluid and radioactivity measured by liquid scintillation spectrophotometry in a Beckman LS7000.
Preparation of cell extracts for enzyme assays. Cell monolayers in 80 oz roller bottles or 75 cm 2 flasks were infected with 1 to 10 p.f.u./cell of the appropriate virus strain. After an adsorption period of 2 h, inocula were decanted and replaced with medium containing 2 ~ calf serum. Cultures were incubated at 37 °C until a 60 to 80~ cytopathic effect was observed (approximately 16 h after infection for HSV and 40 to 80 h for HVS). Media were then decanted and the cultures washed in ice-cold phosphate-buffered saline. All subsequent operations were performed at 4 °C. The washed cells were detached from the culture vessels using rubber policemen, pelleted by bench centrifugation (1500 rev/min for 10 min) and resuspended in buffer containing 20 mM-Tris HC1 pH 7.8, 2 mM-fl-mercaptoethanol and 50~ glycerol, at 0-2 × 107 to 1-0 x 107 cells/ml. The cell extracts were then disrupted by ultrasonication and stored at -20 °C.
DNA polymerase assay. Assays were carried out at 37 °C in 0-2 ml reaction mixtures containing, unless otherwise stated, 50 mM-Tris-HCl pH 7.8, 10 mM-(NH¢)2SO4, 20 mM-KCI, 5 mM-MgCI 2, 6 mM-fl-mercaptoethanol, 0.2 mM-dCTP, dATP, dGTP, 0-05 mM-dTTP, 0.5 mM-EDTA, 0-5 laCi [3 H]dTTP (42 to 48 Ci/mmol, Amersham International) per assay and 75 Ixg of'activated' salmon sperm DNA per assay (Weissbach et al, 1973) . Reactions were terminated by the addition of 0-2 ml of cold 20~ w/v TCA. Precipitable material was then collected by filtration onto glass fibre discs (GF/C) and washed sequentially with 10~ w/v TCA, 5~o w/v TCA and 100~ ethanol. Discs were then dried, placed in scintillation fluid and radioactivity counted in a Beckman LS7000 liquid scintillation spectrophotometer. Thymidine kinase activity was estimated as previously described (Honess et al., 1982) .
Protein estimation. Protein measurements were performed by the method of Lowry et al. (1951) using bovine serum albumin as a standard for calibrations.
Inhibitors. Phosphonoacetic acid was purchased as the free acid (mol. wt. 140) from ICN Pharmaceuticals Inc., Plainview, New York, U.S.A. Aphidicolin was the generous gift ofA. H. Todd, Imperial Chemical Industries Ltd, Cheshire, U.K. Phosphonoacetic acid was dissolved in sterile water or in tissue culture medium and the solution was neutralized with sodium hydroxide and filter-sterilized when necessary. Aphidicolin was dissolved at a concentration of 5 mg/ml in 100~ dimethyl sulphoxide and appropriately diluted for use directly into aqueous solution. The highest concentration of aphidicolin used was 10 Ixg/ml. The final concentration of dimethyl sulphoxide (< 0"2~o) did not affect plaque formation or in vitro DNA polymerase activity.
RESULTS

Effects of phosphonoacetic acid and aphidicolin on the replication of herpesvirus saimiri and herpes simplex virus and on the growth of uninfected cells
Unselected strains of HVS exhibited similar sensitivities to PAA; plaque formation was reduced to less than 10% of control values at 25 ~tg/ml and was undetectable (< 0.02% of control values) at higher doses (Table 1) . Plaque formation by HVS was more sensitive than that of HSV as illustrated by the relative reductions at 50 ~tg of PAA/ml (Table 1 , lines 1 and 3). HVS (pr), a PAA-selected variant of HSV [SMB1] (see Methods) exhibited a pronounced resistance to the drug compared to its sensitive parent. However, concentrations of PAA > 50~tg/ml significantly reduced plaque formation by HVS (pr); for example, the presence of 125 ~tg of PAA/ml reduced the efficiency of plaque formation to 6% of control values and the surviving plaques were of reduced size. HSV-1 (pr), a PAA-resistant mutant of HSV-I [HFEM], formed plaques at control efficiencies in the presence of concentrations of PAA up to 125 Ixg/ml and the plaques formed at these concentrations of PAA were of a similar size to those formed in the absence of the drug. The growth of uninfected cells was relatively resistant to PAA in comparison to the replication of sensitive strains of HVS and HSV. There was essentially no effect on the growth of OMK and Veto cells at 25 ~tg of PAA/ml and concentrations 1> 200 txg/ml were required to prevent the growth of uninfected cells.
In contrast, the replication of herpesvirus saimiri was considerably more resistant to aphidicolin than the growth of uninfected cells. At concentrations as low as 0.1 ~tg/ml the growth of OMK and Vero cells was inhibited by 50% and there was essentially no cell growth at 0-2 ~tg/ml. At a concentration of 0-2 ~tg/ml, aphidicolin had little effect on the yield of infectious herpesvirus saimiri (60% of control virus yields) from cells infected at high multiplicities. Significant yields (approx. 20% of control values) of infectious herpesvirus saimiri were produced in the presence of up to 1 txg/ml of aphidicolin (results not shown). Although a survey of non-selected isolates of HSV-1 and of mutants and variants of these isolates has shown a wide range of aphidicolin sensitivities (see Discussion), HVS growth is more resistant than the most resistant of unselected isolates of HSV-1. * Plaque titrations were performed as described in Methods with the indicated concentration of PAA in the overlay medium.
i Plaques formed at these concentrations of PAA were reduced in size compared to those formed in the absence of the drug.
DNA synthesis in cells infected with herpesvirus saimiri is sensitive to PAA and resistant to aphidicolin
Infection of OMK or Vero cells at high multiplicities of HVS results in a marked stimulation in the uptake and incorporation of exogenously supplied [3 H]thymidine in the face of an overall decline in protein synthesis (Honess et al., 1982; Randall et al., 1983) . Here we present results on the uptake and incorporation of [3H]thymidine in infected and mock-infected cells (Fig. 1, 2 ) which demonstrate that DNA synthesis in herpesvirus saimiri-infected cells is PAA-sensitive and highly aphidicolin-resistant in comparison to DNA synthesis in uninfected cells. Thus, uptake of [3H]thymidine was stimulated in the presence of PAA to a maximum at 35 h after infection of OMK cells, decreasing thereafter; this stimulation was less marked than that seen in untreated infected cells, being about 50~o of the control values (Fig. 1 a) . The rate of uptake of [3 H]thymidine into the soluble pool of uninfected cells remained essentially unchanged over the course of this experiment and was not significantly affected by PAA. The temporal pattern of incorporation of [3H]thymidine in untreated infected cells directly reflected the pattern of its uptake, reaching a maximum stimulation (threefold increase over uninfected cell incorporation) at 35 h post-infection and declining thereafter. Phosphonoacetic acid completely abolished any increase in the incorporation of [3H]thymidine in infected cells (Fig. l b) , as did cytosine arabinoside (Ara-C) included as a control inhibitor of DNA synthesis at 100 p.g/ml.
Similar experiments with aphidicolin ( Fig. 2) gave contrasting results to those obtained with phosphonoacetic acid, with virus DNA synthesis being highly aphidicolin-resistant and host cell DNA synthesis aphidicolin-sensitive. Aphidicolin reduced but did not prevent uptake of [3H]thymidine in both infected and uninfected Vero cells (Fig. 2a) . Thusl overall uptake was stimulated in infected cells in the presence of 1.0 and 5.0 p.g of aphidicolin/ml, to approximately 55 ~ and 41 ~o respectively of the control values seen during the period of maximal stimulation in untreated infected cells. The effect of aphidicolin on [3H]thymidine incorporation into TCAprecipitable material in infected and uninfected Vero cells is shown in Fig. 2(b) . At both 1 and 5 gg/ml, aphidicolin completely inhibited thymidine incorporation in uninfected cells. Uninfected Vero cell cultures incorporate exogenous labelled thymidine much more efficiently than OMK cell cultures and a biphasic response of inhibition followed by stimulation of [3 H]thymidine incorporation is observed in untreated Vero cells infected with wild-type virus (Fig. 2 b; Honess et al., 1982) . As in uninfected cells, aphidicolin completely inhibited thymidine incorporation in infected cells at early times (~< 10 h). However, thymidine incorporation increased at later times in infected cell cultures in the presence of both 1 and 5 gg of aphidicolin/ml to a maximum at 20 to 30 h post-infection. The net increase in thymidine incorporation was lower in the aphidicolin-treated infected cells than in the untreated cells being 58~o and 25~o of the control values in the presence of 1 and 5 p.g/ml respectively during the period of maximum stimulation. The marked difference in aphidicolin sensitivity of DNA synthesis in infected and uninfected cells is also illustrated by the results from an experiment in which the addition of aphidicolin was delayed until 48 h after infection (Fig. 3) . Clearly, current DNA synthesis in virus-infected ceils at this time was highly resistant (incorporation in the presence of 1 Ixg/ml was 82~o of the control value) while synthesis in mock-infected cells remained sensitive (incorporation in the presence of 1 ~tg/ml was < 5 ~o of the control value). In agreement with the results of previous studies (Chinsky & Soeiro, 1982) , the characteristic levels of inhibition observed with a given concentration of aphidicolin occurred within less than 15 min of the addition of the inhibitor. Similar measurements of the time course of action of 200 txg of PAA per ml on DNA synthesis in uninfected cells and on cells at 48 h after infection with 7 p.f.u./cell of HVS [11Att] showed that in uninfected cells DNA synthesis was little affected (90 to 100~o of control values at 3 h after addition) and that although DNA synthesis in infected cells was sensitive, the time course of inhibition was protracted and inhibition was incomplete (50 to 60~o of control value at 3 h and approx. 40~ at 6 h after addition, data not shown). 
IP
Induction of a novel aphidicolin-resistant, PAA-sensitive DNA polymerase in cells productively infected with herpesvirus saimiri
In this section we provide evidence for the synthesis of herpesvirus saimiri-specific DNA polymerase with drug sensitivities which correlate with those observed for virus growth and DNA synthesis, that is, an activity which is aphidicolin-resistant and PAA-sensitive. Vero cell monolayers were mock-infected or infected with HVS [ 11Att] at an m.o.i, of 5. At different times after infection cell extracts were prepared and assayed for DNA polymerase and thymidine kinase activities (Fig. 4) . We have presented evidence elsewhere that HVS specifies a novel thymidine kinase in productively infected,cells (Honess et al., 1982) . In infected Vero cells (Fig.   4 ) an increase in DNA polymerase activity was observed which closely paralleled the increase in thymidine kinase activity. By 20 h post-infection, there was a significant increase in activity and by70 h post-infection an eight-to tenfold increase in both enzyme activities was observed over that seen in uninfected cells. The levels of DNA polymerase and thymidine kinase also increased after infection of OMK cells or MAK cells~ The specific activities ofDNA polymerase in crude extracts of infected MAK cells were up to twofold higher than those observed with Veto or OMK cells and the specific activities of extracts from mock-infected MAK cells were some three-to fivefold lower than those of uninfected Vero or OMK cells (data not shown). These levels of activity in extracts of uninfected MAK cells were too low to permit qualitative comparisons of the uninfected cell activity with that induced by HVS infection (below), but were exploited in comparisons of activities induced by wild-type and mutant viruses (e.g. Fig. 7,  below) . A characteristic of the herpes simplex virus DNA polymerase is its requirement for elevated salt concentrations for optimal activity in vitro (Keir et al., 1966; Weissbach et al., 1973) . Results from a comparison of the effects of ammonium sulphate concentration on the in vitro DNA polymerase activities of uninfected Vero cells and cells infected with HVS and PAA-sensitive and -resistant strains of HSV are shown in Fig. 5 . The optimal concentrations of ammonium sulphate for the DNA polymerase activities from uninfected and HVS-infected cells differed, being about 20 mM and 50 mM, respectively. Significant activity remained in extracts of infected cells at salt concentrations which inhibited all the activity in extracts of uninfected cells (Fig. 5) . The virus-induced activity ifi infected MAK cells also showed optimal activity at about 50 mMammonium sulphate (Fig. 7) . The DNA polymerase activities of both PAA-sensitive and PAAresistant strains of HSV-1 had identical salt optima of 112-5 mM. Thus the HVS-induced DNA polymerase activity in crude cell extracts did not exhibit the high salt optimum of the HSV polymerase although its response to salt differed from that of the activity in extracts of uninfected cells.
The inhibitory effects of aphidicolin on the herpes simplex virus DNA polymerase have been reported to be influenced by dCTP concentration (Pedrali-Noy & Spadari, 1980) ; the effects of the drug on the DNA polymerase activities from uninfected, HVS-infected, and HSV-infected cells were, therefore, examined at 3 and 200 ~tM-dCTP. These concentrations were chosen to approximate intracellular levels (3 rtM) and to provide the excess dCTP (200 ~tM) routinely included in our DNA polymerase assays. When assayed at 3 ~tM-dCTP, incorporation of label from [3 H]dTTP by the HVS-induced polymerase was considerably more resistant to aphidicolin than the uninfected cell activity with a 20-fold difference (1-5 versus 0-08 ~tg/ml) in the concentration required for 509/o inhibition. In the presence of 200 gM-dCTP, the 50 ~ inhibitory concentrations were 3.5 ~tg/ml for the HVS-induced DNA polymerase and 1.6 ~tg/ml for the uninfected cell activity. The DNA polymerase induced by HSV-1 [HFEM] P18 cl (a highly aphidicolin-sensitive variant) was very efficiently inhibited by the drug, with 50~ inhibition of incorporation from a [3H]dTTP precursor by 0.08 Ixg/ml in the presence of 3.0 I-tM-or 200 ~tt, idCTP (results not shown).
The HVS-induced DNA polymerase activity was also clearly distinguishable from that in uninfected OMK cells by its sensitivity to PAA (Fig. 6) , being inhibited by 50~ at 2.5 Ixg/ml whereas the uninfected cell activity retained 80 ~ of its activity at 25 Ixg/ml. The availability of PAA-resistant strains of HVS provided the opportunity to compare their in vivo resistance with the effect of PAA on the corresponding DNA polymerase activities in vitro. However, studies of the HSV-1 enzyme showed that apparent PAA-sensitivity in vitro was affected by the salt concentration in the DNA polymerase assay. At suboptimal salt concentrations for the HSV DNA polymerase [22-5 m~I-(NH4)2SO4] the activities in extracts from HSV (ps). and HSV (pr)-infected cells were inhibited by 50~ at 2 and 5 I.tg/ml respectively. However, at optimal salt concentrations (112.5 mM), the polymerase induced by the resistant mutant retained 75 ~ of its activity in the presence of 25 Ixg of PAA/ml but the polymerase activity induced by the sensitive virus was inhibited to 50~o by 0-8 ~tg/ml and to less than 5~ of the control activity by 25 ~tg of PAA per ml. This profound difference in response to PAA of the sensitive and resistant virusinduced polymerases was maintained in assays at a supraoptimal salt concentration (206 mM) chosen such that the net enzyme activities were quantitatively similar to those measured at 22.5 mM-(NH4)zSO~ (not shown). Accordingly, although the DNA polymerase activity was not stimulated by high salt concentrations, we examined the PAA-sensitivity of the polymerase induced by the wild-type and pr strains of HVS at both a suboptimal [30 mM-(NH4)2SO4] and a supraoptimal salt concentration (100 mM) where net activities were comparable (Fig. 7 a) . In the presence of 30 mM-(NH4)2SO4 (Fig. 7b ) the polymerase induced by HVS (P) was somewhat more resistant to PAA than that of the wild-type virus, with 7.5 Ixg/ml and 2.0 ~g/ml required for 50~o inhibition, respectively. In the presence of 100 mM-(NH4)2SO4 (Fig. 7c) , a much more pronounced difference in PAA-sensitivity of the wild-type and HVS (pr) virus polymerases was observed; the 50~ inhibitory concentrations of PAA for these activities in extracts of cells infected with sensitive and resistant virus were 2 and 25 txg/ml, respectively. The mechanism of these salt-dependent effects on the apparent PAA-resistance of the HSV-and HVS-induced activities is uncertain, but similar phenomena have been noted by others with both crude and partially purified HSV-specified enzyme activities (Ostrander & Cheng, 1980) .
DISCUSSION
In this paper we have shown that infection of permissive cells with herpesvirus saimiri results in the induction ofa DNA polymerase activity with properties distinct from those of the host cell polymerase. The properties of the HVS-induced DNA polymerase include (i) requirement for an increased salt concentration for optimal activity in vitro compared to the host cell activity, (ii) relative sensitivity to phosphonoacetic acid and (iii) relative resistance to aphidicolin. The aphidicolin-resistance and PAA-sensitivity of the HVS-induced DNA polymerase in vitro corresponds with the effects of the drugs on virus growth and DNA replication measured in vivo. Moreover a strain of HVS, selected for resistance to PAA in vivo, was shown to induce a DNA polymerase activity with an increased resistance to the drug as measured in vitro compared to its sensitive wild-type parent.
The present evidence for a PAA-sensitive HVS-specified DNA polymerase is consistent with the possibility that this characteristic may represent a group-specific property of the herpesviruses (Honess & Watson, 1977a) . The PAA-resistance determinant of herpesvirus saimiri segregates as a single locus in recombination experiments (R. W. Honess, unpublished results) and should prove valuable as a marker of the HVS polymerase locus as has the analogous determinant in studies of the herpes simplex virus polymerase gene. Although our data indicate that HVS replication may be more sensitive to PAA than HSV replication, this greater sensitivity may be due in part to drug effects on the host cell during the longer incubation times necessary for the HVS growth cycle and for HVS plaque formation. Consistent with this view is the much greater difficulty of selecting PAA-resistant variants of HVS strains than the ready selection of such variants from isolates of HSV (Honess & Watson, 1977 b) and the observation that even after multiple rounds of selection, PAA-resistant variants of HVS are still affected by cytostatic doses of the inhibitor (e.g. Table 1 ). In addition, although PAA is an effective inhibitor of HVS DNA synthesis if added early in infection and DNA synthesis in HVS-infected cells is more sensitive to the inhibitor than is DNA synthesis in uninfected cells, PAA is slow to act and is not readily reversible. These properties of PAA have been noted in our previous studies with the inhibitor (Honess & Watson, 1977b) and are further illustrated by the similar discrepancies noted in the present work between the concentrations required to inhibit DNA synthesis in intact infected cells and the concentrations which inhibit the virus-induced DNA polymerase activity in in vitro assays. Berger et al. (1979) have documented large differences in the permeability of different eukaryotic cell lines to PAA. These latter authors found that periods of from 3 to 24 h were required to achieve the maximal intracellular concentrations of the inhibitor and that these maximal intracellular concentrations were only a fraction of the PAA concentrations applied in the culture medium.
The properties and inhibitory actions of aphidicolin contrast markedly with those of PAA. The replication of wild-type herpesvirus saimiri was highly resistant to concentrations of aphidicolin which inhibited uninfected cell growth and cell DNA synthesis and the replication of a number of strains of herpes simplex virus type 1. The time course of appearance of aphidicolin-resistant DNA synthesis in HVS-infected cells correlates with the appearance of label in DNA of virus density estimated by caesium chloride density gradient sedimentation (unpublished results). However, such measurements of herpesvirus saimiri DNA synthesis are complicated by the extreme density heterogeneity of virus DNA such that a significant fraction of virus DNA has a buoyant density in the range of host cell DNA (see e.g. Fleckenstein & Wolf, 1974; Fleckenstein et al., 1975; Bornkamm et al., 1976) . Although we cannot at present exclude a small fraction of aphidicolin-resistant synthesis of host cell DNA specific to infected cells, the proportion of continuing synthesis that is aphidicolin-resistant is probably the best available method for obtaining overall measurements of the fraction of HVS-specific DNA synthesis in infected cells. Moreover, this inhibitor acts rapidly, is readily reversible and the concentrations required to inhibit DNA synthesis in intact cells are similar to those required to inhibit the corresponding DNA polymerase reactions in vitro (e.g. Huberman, 1981 ; present paper and R. W. Honess et al., unpublished results) . Although the precise mechanism of action of aphidicolin is as yet unclear (Oguro et al., 1979; Pedrali-Noy & Spadari, 1980; Dicioccio et al., 1980; Krokan et al., 1981 ; Ayusawa et al., 1979a, b) the main mode of action of the drug is thought to be via competitive inhibition of the binding of one or more dNTPs to the enzyme (Huberman, 1981) . In view of our observations on some striking similarities between HVS gene products and those of the human B cell lymphotropic herpesvirus, Epstein-Barr virus (Randall et al., 1983; E. Blair & R. W. Honess, unpublished observations) it is of additional interest that recent reports (Allaudeen & Rani, 1982) have indicated that this latter virus may also specify a DNA polymerase which is highly aphidicolin-resistant. However, experiments with herpes simplex viruses have shown that a considerable range of aphidicolin-resistance phenotypes is represented amongst unselected virus isolates and that resistant mutants are readily selected from highly sensitive strains. It appears that considerable variation in the aphidicolin-binding site of the HSV polymerase is tolerated with no obvious consequences for the normal activities of the enzyme (R. W. Honess et al., unpublished observation) and further studies will therefore be necessary to determine the structural and evolutionary significance of the aphidicolin-resistance of the DNA polymerase activities of HVS and EBV. Irrespective of the significance of the relative aphidicolin-resistance of the HVS polymerase, this property should prove valuable for further studies of virus DNA replication during productive infection and as an alternative to PAA-sensitivity as a test for the expression of the virus enzyme in the replication of the episomal virus DNA sequences in lymphoblastoid cell lines (Werner et al., 1977) .
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